Effects of ethanol on Na(+)-dependent amino acid uptake: dependence on rat age and Na+, K(+)-ATPase activity.
Acute effects of ethanol on Na(+)-dependent transport of gamma-aminobutyric acid (GABA) and glutamic acid (GLU) were investigated in crude synaptosomal preparations from rat cerebral cortex. In experiments with 30-40-day-old (peripubertal) rats, the overall dose responses of the GABA and GLU transport systems to ethanol were biphasic. Stimulation was observed at ethanol concentrations (40-160 mM) relevant to intoxication. Inhibition was observed at higher concentrations of ethanol. The stimulatory phase of the dose response was not observed in 60-100-day-old (adult) rats. In preparations from peripubertal rats, other alcohols also had biphasic dose response curves with stimulation at low alcohol concentrations. The relative efficacy of the different alcohols appeared to correlate with the relative membrane-buffer partition coefficient. In synaptosomal membrane vesicles, where artificial ion concentration gradients rather than Na+,K(+)-ATPase activity provide the driving force for uptake, ethanol did not stimulate GABA uptake. In direct measures of Na+,K(+)-ATPase activity, both Rb+ uptake and ATP hydrolysis were enhanced by 80 mM ethanol. We conclude that stimulation of Na(+)-dependent uptake of amino acids by ethanol was secondary to enhanced Na+,K(+)-ATPase activity and may be associated with a specific developmental stage in the rat.